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Effects of hepatocellular hydration state on certain kinds of hepatocellular

metabolism
ZHAO Li-bin, HAO Fei (Clinical Center of Infectious Disease, Southwest Hospitak Third Mili tary Medical University, Chongqing 400038, China)

Abstract: Objective To observe certain metabolic changes induced by alterations of hepatocellular
hydration state under aniso-osmotic condition. Methods —Incorporating rate of [EH] leucine into protein
and that of ['H] TdR into DNA were measured and the activity of Na K'-ATPase of hepatocellular
membrane and that of ALT, AST and LDH in the supematant of cell culture observed dynamically. Re-
sults  After the cells were cultured for 120 min, the inrporating rates of [ 3H] leucine and [RH] TdR
in the hepatogytes of hyper-osmotic group were significantly inhibited as compared with the nomo-osmotic
and hypo-osmotic groups (P<0. 01 and 0. 05). These two rates were closely corelated in all the 3
groups (P<0.001). The activity of Na' /K -ATPase in the hyper-osmotic group was markedly in-
creased but that in the hypo-osmotic group decreased as compared with that in the nomo-osmotic group
(P<C0.05 and 0.01). The two incorporating rates in the hypo-osmotic group were negatively but those
in the hyper-osmotic group positively correlated to the activity of Na' K" -ATPase. The activity of ALT,
AST and ILDH in the supernatant of cell culture was within the nomal range. Condusion The changes
in hepatocellular hydration state may be one of the physiological factors to modulate hepatocellular me-
tabolism, in which the activity of Na K -ATPase of hepatocellular membrane might regulate the levels
of protein and DNA synthesis under this condition.
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Tab 1 The changes of hepatocyte volumes of rats under

aniso-osmotic conditions( fl)

Hepatogyte volume t
Hypo-osmotic (210 mOsm) 121.4+2.8 40.67
Nomo-osmotic(320 mOsm) 78.444.2
Hy per-osmotic (450 mOsm) 61.3+2.9" 12.98

*¥%%, P<0. 001 vs normo-osmotic
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72.99%  65.70% C P<0.05, P<
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Tab 2 The incorporation rates of [ >H] leucine in the hepatocytes

under aniso-osmotic conditions in rats( fmol/mg xts)

Culture time (min)

30 60 90 10
Hyp-esmatic(210mOsm) ~ 3.1520.59 3. 89£0.41 5.174£0.61 3.8+2.8
Nomoosmotic(20 nDsm) ~ 3.85+0.93  4.46+1.32  5.6+1.4 6.4+18
Hyperosmotic@50mOsn)  1.9240.24 ™ 2.45+0.28 " 3.5+0. ©  4.4+1.10"

*.. P0.05), %% P<<0.01 ***. P<0.00l vs normo-osmetic

3 [*H TdR DNA
(fmol/mg x *s)
The incorporation rates of [ *H TdR DNA in
the hepatocytes under aniso-osmotic conditions
in rats (fmol/mg x+s)

Tab 3

Culture time(min)

30 60 90 10
Hypo-osmatic10mOsm) ~ 4.4241.07 5.940.64 7.8%E1.%  11.1042.00
Normo-osmotic(R20 n0sm)  4.820.59 5.940.82 8.@+0.8  12.3941.9
Hyper-asmotic (450 mOsn) 2,36 4+0.68 ™" 3.40+0.83 “™ 3.6 +0.8 " 4.25+1.0 7"

*%%. P<(. 001 vs normo-osmotic
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<C0.001, P<<0.01 P<0.05.
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Tab 4

(n=24)
The relative analysis among the in corporation
rates of [ *H leucine [ H] TdR DNA of the
hepatocytes and the activity of Na" /K -AT
Pase of hepatocyte membrane ( n— 24)

Incorporation of [ *H leucine In rporation of [ *H] TR
and Na© KT -ATPase and Na© /K- ATPase

Hypo-osmotic (210 mOsm) —0.6020 —0.5798 "
Nomo-osmotic (320 mOsm) 0. 3351 0. 4634
Hyper-osmotic (450 mOsm) 0. 8328 ™ 0.9108 ™

**, P<0.01, ***, P<T0.001 vs nomo-osmotic
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